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a dirigible balloon or aeroplane, desires to make a prolonged voyage. Experience gained during long balloon voyages and even the records left by men who have projected great aerial expeditions are valuable.
In one important respect the navigation of the air by machines of any sort whose direction can be wholly or partially controlled is, of course, very much easier than ordinary ballooning. In the latter case the aeronaut is at the mercy of the currents of the air. He can only hope to ascertain his whereabouts, and to descend rather than run into danger.
Let us first of all try to understand the difficulties of aerial navigation as faced by the ordinary balloonist. One of the principal problems is the difficulty of ascertaining direction during the night or when above the clouds. It is hard, perhaps, for the person who has never been in a balloon or a flying machine to understand this. In daytime, and when the earth is in sight, it is comparatively a simple matter, with the aid of the compass, to take the line of a balloon's course. At night, if no fixed lights on the earth be visible, or if the balloon be over the sea, it is impossible. The compass-needle points to the north, but the aeronaut has no means of ascertaining the direction the balloon is taking. And it is equally impossible in daylight when above the clouds; for the clouds may be moving in the same direction as the balloon, or in some totally different direction. Only if one could be quite sure that they were stationary would it be possible to ascertain the direction.
Rightly to understand the problem, it must be remembered that a trail-rope hanging from a balloon free in the air travels with the balloon. It does not drag out behind it. Indeed, if the end of the rope should be caught in a different current of air, it might be blown out to the left or the right of the balloon's course. But nothing is certain, and therein lies the batyoonist's difficulty. The